In heart failure (HF), hyperkalemia is a frequent problem because of several factors, such as neurohormonal mechanisms involved in the disease, renal failure, comorbidities, and drugs with a prognostic benefit. These drugs can block the renin-angiotensin-aldosterone system, and therefore, serum potassium levels can increase, mostly when combined with other drugs as nonsteroidal anti-inflammatories, digitalis, heparin, etc. Hyperkalemia can have severe consequences if not corrected, mostly at the cardiac level (decrease in speed conduction, QRS enlargement, ventricular arrhythmias, and asystole). Therefore, it is important to adequately prescribe these potentially harmful drugs (starting at low doses with close monitoring of renal function and potassium levels), to carefully manage the factors that can interfere with potassium levels, and to early treat hyperkalemia if it develops. There are several investigation lines for the design of new molecules that show a similar efficacy to that of renin-angiotensin-aldosterone system, with a lower risk of hyperkalemia: nonsteroidal mineralocorticoid receptor antagonists like finerenone, which is a more cardioselective drug than traditional mineralocorticoid receptor antagonists, and angiotensin and neprilysin inhibitors such as LCZ696, which have proven to reduce mortality and heart failure hospitalizations. Besides, new drugs are being studied, which are able to reduce levels of serum potassium in a sustained and faster way, like chelating polymers Patiromer and sodium zirconium cyclosilicate.
Introduction and objectives
In heart failure (HF), potassium balance is affected by neurohormonal mechanisms involved in the disease, as well as by those drugs used for its treatment. 1 In HF, a significant reduction in morbidity and mortality is related to neurohormonal activation inhibition by multiple levels of angiotensin-converting enzyme (ACE) inhibitors, angiotensin II receptor blockers (ARBs), mineralocorticoid receptor antagonists (MRAs), and renin inhibitors. 2, 3 Nevertheless, these treatments can increase serum potassium levels. Hyperkalemia caused by these agents is not frequent in patients who lack other predisposing factors. However, patients with HF frequently show comorbidities and a certain degree of renal failure, a factor known as an independent death predictor in patients with HF. 4 Therefore, the risk of severe hyperkalemia during the treatment is significant. 5 In this way, patients who benefit more from the use of renin-angiotensin system blockers are those at higher risk of developing hyperkalemia.
The objective of this review is to update the knowledge about hyperkalemia in HF, its incidence and treatment, and the mechanisms through which it is produced, and to review future prevention options and therapeutic approaches. 
Prevalence of hyperkalemia in HF
The upper limit reference of serum potassium remains not completely clear. Although there is some evidence about an increased risk of death in patients with diabetes mellitus or chronic kidney disease (CKD) and a serum potassium .5.0 mEq/L, we decided to consider normal values of serum potassium until 5.5 mEq/L because data are conflicting and the majority of articles show an increase of mortality risk for potassium levels .5.5 mEq/L but not below. In addition, 5.5 mEq/L is the reference worldwide accepted in laboratories, clinical trials, and real practice. [6] [7] [8] The incidence and prevalence of hyperkalemia, defined as potassium levels .5.5 mEq/L, vary depending on the patient characteristics. Its real prevalence is unknown, although an estimated prevalence in general population is among 2%-3%, and among 1%-10% in hospitalized patients. Nevertheless, hyperkalemia frequency can increase up to 40%-50% in patients with chronic renal failure. 9 Patients with HF are especially susceptible to hyperkalemia due to advanced age and comorbidities (which entail alterations in normal potassium excretion), and also to the fact that the optimal medical treatment involves the use of renin-angiotensinaldosterone system (RAAS) antagonists, which increase the risk of hyperkalemia, especially when combined. Currently, available data reveal that hyperkalemia due to RAAS antagonists is more frequent than initially estimated. Among outpatients, up to 10% show hyperkalemia during the first year of treatment with ACE inhibitors or ARBs, 10 while in hospitalized patient series, these drugs are responsible for 63% of hyperkalemia cases. Furthermore, between 10% and 38% of hospital admissions for hyperkalemia are due to the administration of these drugs. 11 The risk of hyperkalemia in patients receiving RAAS blockers is ∼3.3%, although there is an important variability in the risk because it is increased as other risk factors appear, as well as when combined with other drugs. 12, 13 
Hyperkalemia causes -potassium homeostasis
Potassium is the most abundant cation in the human body, and is distributed mainly in the intracellular space. Almost 98% of potassium (∼140 mmol/L) is found inside the cells, while only 2% of it (3.8-5.0 mmol/L) is found in the extracellular liquid. Serum potassium levels depend on the dietary intake and the renal excretion of potassium. Most of the potassium that is filtered into the glomerulus is reabsorbed in the proximal tubule (65%) and in the loop of Henle (20%), but the following secretion of the distal nephron, regulated by the RAAS, is the main determinant of potassium concentration in plasma. 14 An increase in potassium plasma levels stimulates the liberation of renin from juxtaglomerular cells and activates the RAAS, and the aldosterone acts on the distal tubule, increasing the excretion of it. Hyperkalemia can be produced by three mechanisms: increase of potassium intake, alteration in the distribution between the extracellular and intracellular space, and decreased renal excretion. In patients with HF, due to the disease physiopathology and treatment effects, both hyper-and hypokalemia can occur, and both situations can carry severe consequences if they are not detected and corrected. [15] [16] [17] Hypokalemia is more common in initial stages of HF, when the renal function is still preserved. Intensive diuretic therapy can produce significant hypokalemia, so potassium supplements are often prescribed. However, renal function worsening and a decrease in renal potassium excretion are common in advanced stages of the disease, therefore increasing the risk of hyperkalemia (especially if the patient continues with a high intake of potassium). 18 Physiopathology of hyperkalemia in HF is typically multifactorial because of alterations in the transcellular distribution of potassium, and alterations in external balance when potassium renal clearance is reduced. This reduction occurs because renal excretion of potassium is decreased in HF for two reasons: a reduction in the glomerular filtration rate (that can occur even with a normal value of serum creatinine) and the pharmacologic treatment of HF, including ACE inhibitors, ARBs, and MRAs. [19] [20] [21] The risk of relevant hyperkalemia in patients receiving these drugs is low if renal function is in a relatively normal interval, ∼3.3%. [22] [23] [24] Nevertheless, this risk increases up to 10% as risk factors appear (eg, renal chronic disease or diabetes), as well as due to the combination with other drugs (nonsteroidal anti-inflammatory drugs [NSAIDs], digitalis, heparin, cyclosporine, etc). [25] [26] [27] [28] Considering age, comorbidity, and usual polypharmacy of HF patients, the current situation is that hyperkalemia in these patients is a frequent and potentially severe problem, taking into account that indications for the use of these drugs are becoming wider. 29
Symptoms and hyperkalemia diagnosis
Consequences of hyperkalemia occur due to the situation of partial depolarization that the cell membrane acquires. When this situation is prolonged, the cell membrane excitation decreases. Metabolic acidosis is also produced because hyperkalemia interferes with renal ammoniagenesis and with ammonium reabsorption in the thick portion of the 
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Hyperkalemia update in heart failure ascendant branch of the loop of Henle, complicating the final elimination of acid. Acidosis can worsen hyperkalemia because of potassium release into the extracellular space. The worst consequences occur when potassium plasma levels exceed 7 mEq/L, when hyperkalemia is chronic, or when low levels increase quickly.
Clinical presentation of hyperkalemia can sometimes be "confusing" in HF patients because it is usually asymptomatic, but the most relevant clinical expressions frequently simulate and sometimes are indistinguishable from those of HF. These are muscle weakness, cardiac conduction alterations, arrhythmias of varying severity, and even sudden death. Muscle symptoms can simulate Guillain-Barré Syndrome because muscle weakness is typically of ascendant type, with weakness of respiratory muscles being rare, thus respecting the function of cranial nerves and sphincter tone. [30] [31] [32] Nevertheless, the most severe consequences are produced at the cardiac level. Hyperkalemia can produce electrocardiographic alterations with lower levels of potassium, that are asymptomatic and that may suggest the diagnoses when present. Severity and progression of these electrocardiographic alterations do not show a correlation with plasma potassium concentrations, [33] [34] [35] [36] [37] [38] and some of them are highly unspecific, so they are not suitable to monitor potassium levels. The earliest alteration is usually T wave tenting (narrowing and peaking) along with a shortening of QT interval, which explain a lower duration of action potential. Sodium channel inactivation caused by a reduction in the resting membrane potential leads to a drop in conduction speed, and produces a progressive widening of P wave. The P wave can even disappear, and this fact can be related to escape rhythms in the atrioventricular (AV) union and even lower in the ventricular conduction system. However, even if there are no visible P waves, the exact nature of the rhythm cannot be established. This rhythm can be atrial rhythm and even sinus rhythm because the sinus node activity can persist, traveling to the AV node through the intraauricular conduction-specific system even if there is atrial asystole (because atrial myocardial work is more sensitive to hyperkalemia). This is known as "sinoventricular rhythm". The PR interval can be enlarged together with an advanced AV block, and the QRS complex can be widened along with a multitude of alterations in intraventricular conduction (left branch block, right branch block, bifascicular block, etc). 39 If hyperkalemia intensifies, this can lead to ventricular tachycardia, ventricular fibrillation, and asystole, typically preceded by sinusoidal rhythm. This rhythm corresponds to monophasic waves formed by the fusion of the wide QRS complex with the T wave, which simulate a ventricular flutter. 40 Moderate or severe elevations of potassium concentration can lead to an increase of the ST segment in left precordial derivations. These derivations can simulate an ischemic pattern, and can even produce a type I Brugada pattern when it accompanies a complete left branch block. A complete left branch block can differentiate from the genetic Brugada because of the absence of P waves and the marked and progressive widening of the QRS complex. 41
Treatment of hyperkalemia in HF Suitable dosage of potentially harmful drugs
Clinically relevant hyperkalemia incidence (serum potassium .6.0 mEq/L) is minimal (∼2%) when only one RAAS inhibitor is prescribed, although serum potassium levels .5.5 mEq/L are relatively frequent (between 7% and 10% in some studies). 42 Many clinical trials have proven that dual RAAS blockade (ACE inhibitors and ARBs) does not provide benefits in chronic HF prognosis, while it produces a considerable increase of adverse events, mainly hyperkalemia. 43 For this reason, this combination should be avoided. Regular treatment consists of the combination of an RAAS inhibitor (ACE inhibitor or ARB) with an MRA (spironolactone or eplerenone). As mentioned earlier, MRAs, in combination with RAAS inhibitors, provide a wide evidence of hospital admissions and mortality decrease, both in HF and myocardial infarction. Nevertheless, in both contexts, these drugs are underused, mainly due to a fear of the onset of one of the most frequent side effects, hyperkalemia. 44, 45 It should be stressed that the incidence of severe hyperkalemia, meaning potassium .6 mEq/L, has fluctuated between 2% and 5.5% in big randomized clinical trials. [46] [47] [48] This can be mainly due to the existence of strict inclusion and exclusion criteria (not allowing the inclusion of patients with creatinine .2.5 mg/dL or potassium .5 mEq/L). Average elevation in potassium levels fluctuated between 0.2 and 0.3 mEq/L with regard to placebo, and there was no increase in hospitalizations, mortality, or treatment withdrawal because of this reason. 49 Nonetheless, after publication of the RALES study, both a mild and a severe (even fatal) hyperkalemia incidence were observed in daily practice. This was attributed to a lower control in the initial dose and in the frequency of potassium levels monitoring, and later dosage adjustment. 50 In consequence, the first measures to adopt in order to avoid hyperkalemia onset in HF patients are the following: i) the proper selection of the patient (having special precaution in those patients with renal failure or slightly elevated potassium); ii) starting therapy with a low dose (25 mg of eplerenone or spironolactone a day, or even every 48 hours if glomerular filtration rate [GFR] is ,50 mL/min/1.73m 2 ); and iii) close monitoring of renal function and potassium levels (72 hours after any relevant change that can affect potassium levels, and systematically at 4 weeks and every 3-4 months, while treatment with aldosterone antagonists is maintained). 51 Thorough management of circumstances that may interfere with potassium levels As mentioned earlier, due to the risk of developing hypokalemia, patients with HF usually take potassiumenriched salts or diets with high content of potassium. After the introduction of drugs that may affect potassium levels, the patient's diet should be reevaluated, avoiding to the extent possible the intake of potassium-rich food ( Table 1) . 52 Serum potassium level ,3.5 mEq/L has also been related to a higher mortality, and it should be highlighted that taking aldosterone antagonists reduces substantially its onset. 53, 54 Potassium displacement from the intracellular to the extracellular environment does not involve a big problem. However, in hyperkalemia settings, digoxin dosage should be reviewed in order to avoid potassium accumulation, low doses of cardioselective beta-blockers should be prescribed, and acidosis situations should be corrected. [55] [56] [57] Potassium levels must always be monitored after the introduction of drugs that may affect potassium homeostasis, some of which are widely used in HF: NSAIDs, high doses of loop diuretics (if they produce hypovolemia), heparin, cotrimoxazole, calcineurin inhibitors, Tolvaptan, etc. 58 Because eplerenone is metabolized by the cytochrome p450 isoenzyme 3A4, concomitant use of drugs with a strong inhibition of such enzymatic system (ketoconazole, fluconazole, erythromycin, verapamil) may increase potassium blood levels, and therefore, the risk of hyperkalemia. Such situation does not occur with spironolactone because it is metabolized by the liver but is not subtracted by CYP3A4. For this reason, it should be considered as the mineralocorticoid antagonist of choice when enzymatic inhibitors in high or prolonged doses are used. Finally, it is essential to train the patients who take potassium-sparing drugs about concomitant pathologies that may alter potassium homeostasis, as diarrhea and vomiting. If these symptoms show up, patients should visit their medical practitioner to monitor potassium levels and even suspend the medication if fluid loss is intense.
Acute and long-term treatment of hyperkalemia
Hyperkalemia needs to be managed both in the short and long term, and there are plenty of measures and drugs for this purpose ( Table 2 ). In the acute phase, the priority in the quick establishment of hyperkalemia treatment should be marked by the presence of electrocardiographic alterations. Electrocardiogram (EKG) is not a reliable guide to the level of serum K + , and the existence of hyperkalemia without any EKG change is relatively frequent, especially in advanced CKD patients. However, it is logical to suppose that the risk of developing potentially lethal arrhythmias increases as baseline EKG alterations appear, although there are no clinical trials available about this topic (there is only little evidence suggesting that T wave tenting is associated with sudden cardiac death). 59 Indeed, several authorities 30, 36, 52 recommend treatment for hyperkalemia when EKG changes are present or when serum potassium levels are .6.0-6.5 mEq/L.
In case EKG changes exist, calcium gluconate should be injected immediately. This drug acts antagonizing potassium effects over the myocyte cell membrane immediately, without affecting potassium concentrations in plasma. It is important to have in mind that the half-life of calcium gluconate is 60 minutes, so a new dose should be provided if, after this time, potassium levels are still high. 60 Concomitantly, insulin administration should begin (∼10 IU of regular insulin diluted with 50 mg pure dextrose to avoid hypoglycemia) because this is the most effective and safe treatment to reduce potassium 
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Hyperkalemia update in heart failure levels in HF patients. The mechanism of action of insulin is based on the stimulation of the Na + -K + -ATPase pump, and therefore, in the introduction of potassium from the extracellular to the intracellular environment. Administering 10 IU of insulin can decrease the levels of potassium between 0.5 and 1.5 mEq/L, and its effect lasts ∼4-6 hours. 61, 62 Betaadrenergic antagonists and sodium bicarbonate effectiveness and start time are similar to those of insulin. However, both drugs are considered of second choice in HF hyperkalemia treatment because of their potential side effects, such as tachycardization with beta-adrenergic antagonists and sodium overload with bicarbonate. 63, 64 When these measures are not effective, dialysis should be used, considering this option the last resource due to its lower speed to reduce potassium levels to normal limits. Numerous studies suggest that hemodialysis is more effective than peritoneal dialysis to eliminate potassium excess. At the same time that fast-acting therapy to introduce potassium inside the cells is started, long-duration treatment to eliminate potassium overload should begin. Diuretics are the drugs of choice because of their good tolerance and efficacy over urinary potassium elimination. In patients with preserved renal function, thiazide diuretics are preferred, while in patients with a GFR ,30-40 mL/min, due to the reduction in thiazide action, loop diuretics are usually used. 65 An adequate management of volemia is basic, avoiding excessive dehydration, because even if an increase of the urine flow facilitates potassium excretion, an excessive elimination of liquid can lead to renal failure of pre-renal origin, and in consequence, to hyperkalemia worsening. 66 On the other side, ion-exchange resins can help maintain potassium levels within normality limits. Their main problem lies in their mechanism of action, that is based on potassium elimination in exchange of sodium retention at gastrointestinal level, creating a potential sodium retention at intravascular level with potential deleterious effects over HF. Besides, a frequent side effect is constipation onset or aggravation, so ion-exchange resins should be prescribed together with a laxative during the first weeks. The usual dose of ion-exchange resins for hyperkalemia prevention consists of one or two weekly single doses of 30-45 g. 67
New perspectives in prevention and treatment of hyperkalemia in HF
Despite all the measures mentioned earlier, and mainly in those patients with a certain deterioration of their basal renal function, sometimes the prescription of aldosterone antagonists is impeded by a trend toward hyperkalemia. Due to the noticeable prognostic benefit of these drugs, investigation lines over the past years have focused on the design of new molecules with a similar effect, but less interaction with potassium levels, and on obtaining potassium binders that allow aldosterone antagonists to be administered with minimal risk.
In preclinic models, new nonsteroidal MRAs have proven to associate with a lower risk of hyperkalemia compared with placebo, reducing microalbuminuria in patients with diabetic nephropathy, without worsening renal function or hyperkalemia. Finerenone is a nonsteroidal aldosterone antagonist that has affinity for mineralocorticoid receptors, similar to that of spironolactone, and a specificity similar to that of eplerenone. Unlike finerenone, spironolactone, and eplerenone, in which biodistribution in the kidney is much higher than in the heart, in the case of finerenone, the distribution is comparable (it is more cardioselective). This fact was considered as one of the main hypotheses that could explain the lower incidence of hyperkalemia. In a recent Phase II study, every different dose of finerenone provoked a smaller increment in serum potassium levels than spironolactone 50 mg daily at 30 days (0.04-0.30 versus 0.45 mmol/L). In addition, finerenone decrease of GFR was slightly lower than spironolactone (0.38-3.0 versus 5.73 mL/min). 68 The results of clinical trial ARTS-HF have been recently communicated in the European Society of Cardiology Congress. This trial compared increasing doses of finerenone with standard doses of eplerenone in patients who were susceptible to develop hyperkalemia (type II diabetics, or nondiabetics with GFR 30-60 mL/min). No significant differences were found in the main objective (30% decrease of NT-proBNP levels), or in safety (same incidence of potassium .5.6 mEq/L with both drugs, 4.3%). 69 An improvement was observed in most of the secondary objectives (cardiovascular hospitalization, cardiovascular mortality, and mortality for any other reason; hazard ratio [HR] 0.56; P=0.0229), mainly in subgroups that received higher doses of finerenone (7.5 and 10 mg). For this reason, a new clinical trial has been designed (BAY 94-8862) 70 to evaluate the morbimortality as main objective in a similar population (diabetics or patients with stage III CKD) treated with high doses of finerenone.
Another new drug with a lower risk of hyperkalemia is LCZ696, the first of the angiotensin and neprilysin inhibitors, a molecule that contains neprilysin inhibitor (sacubitril) and ARB valsartan. Neprilysin is an enzyme that degrades vasoactive peptides, among them natriuretic peptides. When the enzyme is inhibited, natriuretic peptides are accumulated, and an increase in beneficial effects is achieved.
PARADIGM-HF is a double-blind, randomized study that included 8,442 patients with symptomatic HF and reduced ejection fraction, who were randomized to receive either LCZ696 200 mg/12 h or enalapril 10 mg/12 h, besides optimal therapy for systolic HF. This study was stopped prematurely after an average follow-up of 27 months, when a conclusive clinical benefit of LCZ696 versus enalapril was objectified. LCZ696 reduced the study primary end point (death for cardiovascular causes or HF hospitalization), which was observed in 21.8% of patients in the LCZ696 group opposite to 26.5% in the enalapril group (HR 0.80; 95% confidence interval 0.73-0.87; P,0.001). It was also separately related to a decrease in total mortality (17% versus 19%), HF hospitalizations (12.8% versus 15.6%), and clinical status improvement. LCZ696 frequent side effects were hypotension and mild angioedema. However, renal failure, hyperkalemia, and cough were reduced when compared to enalapril side effects (incidence of hyperkalemia .6.0 mmol/L: 4.3 in LCZ696 group versus 5.6 in enalapril group; P=0.007). Therefore, this new drug seems to be a future option in combination with standard treatment of HF, or even an alternative in some patients with a high risk of hyperkalemia or renal failure. 71 Likewise, there is a need for more secure and effective drugs which achieve a faster and sustained reduction of serum potassium levels in hyperkalemia patients.
Several studies of new oral drugs have been recently published. These drugs were based on polymers that are capable of chelating potassium into the colon, increasing its excretion, and proving a higher efficacy than resins used up to date, and thus avoiding their side effects without the need of modifying the patients' basal treatment (including ACE inhibitors, ARBs, and MRAs).
The US Food and Drug Administration approved on October 21, 2015 the first new treatment for hyperkalemia in the last 50 years. It is an oral suspension potassium binder named Patiromer, which fixes potassium in the colon and causes its elimination in blood, supported by three large clinical trials. The Pearl HF trial included patients who had discontinued an RAAS inhibitor or who showed a GFR ,60 mL/min, and who were treated with spironolactone, besides the standard therapy for HF. Patiromer had significantly lowered serum potassium levels compared with placebo, with a difference between groups of -0.45 mEq/L, a lower incidence of hyperkalemia (7.3% versus 24.5%; P=0.015), and a higher proportion of patients on spironolactone 50 mg/day (91% versus 74%; P=0.019). 72 Furthermore, in the recent trial OPAL-HK, patients with potassium levels between 5.1 and 6.5 mEq/L who satisfactorily responded to Patiromer administration were selected. A satisfactory response to Patiromer was considered when patients showed potassium levels between 3.8 and 5.1 mEq/L after 4 weeks of treatment; 76% of the patients selected in the beginning reached this level. In the OPAL-HK trial, patients were randomized either to continue receiving Patiromer or to the placebo branch. Four weeks after randomization, hyperkalemia recurrence (potassium .5.5 mEq/L) was found in .69% of patients taking placebo, and in 15% of patients taking Patiromer, with a low incidence of side effects (hypokalemia 3%, mild-to-moderate constipation 11%). 73 Finally, the most recent study is called AMETHYST-DN, in which 306 outpatients with diabetes mellitus and CKD (estimated GFR between 15 and 60 mL/min) were stratified by baseline serum potassium levels and randomized to different starting doses of Patiromer. The primary efficacy end point was mean change in serum potassium level from baseline to week 4, which was significantly reduced with every dose of Patiromer from 0.35 to 0.55 mEq/L in mild hyperkalemia and 0.87 to 0.97 mEq/L in moderate hyperkalemia. The most frequent adverse events were hypomagnesemia (7.2%), constipation (6.3%), and hypokalemia (5.6%). 74 Another one of these polymeric agents is sodium zirconium cyclosilicate (ZS-9). Packham et al carried a doubleblind, multicenter study (placebo versus ZS-9 at three different doses). 75 All patients included had potassium levels between 5 and 6.5 mmol/L, and maintained basal treatment including diuretics (ACE inhibitors/ARBs and MRAs). The authors found a higher decrease of serum potassium level in patients treated with ZS-9 (4.6 mmol/L with ZS-9 versus 5 mmol/L in the placebo group; P,0.01). The proportion of patients with mean potassium levels ,5.1 mmol/L were 80% with 5 g, 90% with 10 g, and 94% with 15 g of ZS-9, versus 46% with placebo (P,0.001 for all comparisons versus placebo). These works provide a promising alternative to standard treatment of hyperkalemia because basal treatment with RAAS inhibitors can be maintained. 76 However, more studies with larger samples and with patients with more severe hyperkalemia are needed in order to assess long-term effects.
Conclusion
In HF, hyperkalemia is a real problem due to patients' age, comorbidities, and renal failure on the one hand, and to neurohormonal mechanisms involved in HF and to the drugs used for its treatment on the other hand. These drugs have consistently proven the prognostic benefit for HF patients, so the objective should be to minimize the risk of acute renal failure and hyperkalemia in these patients (taking special care Research Reports in Clinical Cardiology downloaded from https://www.dovepress.com/ by 54.70.40.11 on 19-Dec-2018 For personal use only.
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Hyperkalemia update in heart failure of associations with other drugs, such as NSAIDs), as well as to advance in research and in the use of new drugs like the new MRAs, and LCZ696. These have proven a benefit when added to standard HF therapy, reducing the risk of hyperkalemia. More studies are needed with new drugs in development for hyperkalemia treatment, like sodium zirconium cyclosilicate and Patiromer.
